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DETAILED ACTION 

This office action is in response to the filing of the Applicant's Amendment on January 
16,2008. 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Werner et al. (DE 100 07 415, as cited by Applicant). 

3. In re claim 1 , Werner et al. shows an insulated gate field effect transistor, 
comprising (Figure 1): 

• a semiconductor body defining opposed first and second major surfaces; 

• a drain region 60 & 20 of a first conductivity type extending vertically between 
the second major surface and part of the first major surface; 

• a body region 30 of a second conductivity type opposite to the first 
conductivity type extending from the first major surface to a body depth; 

• a source region 40a & 40b of the first conductivity type adjacent to the body 
region 30 at the first major surface; 

• a source contact S contacting the source region 40a & 40b and a drain 
contact D contacting the drain region 60 & 20; and 



Application/Control Number: 10/578,286 Page 3 

Art Unit: 2813 

• an insulated gate 50a & 50b extending laterally over the first major surface 
over the body region 30, defining a channel region extending in the body 
region 30 from a source end adjacent to the source region 40a & 40b to a 
drain end adjacent to a drain end part of the drain region 20, further 
comprising: 

• a conductive shield plate 90a & 90b for shielding the gate 50a & 50b, 
extending in an insulated trench 70a & 70b from the first major surface 
towards the second major surface, the conductive shield plate 90a & 90b 
being separated from the body region 30 by part of the drain region 20 
including the channel end part of the drain region 20 and the conductive 
shield plate 90a & 90b being electrically connected to the source region 40a & 
40b (lines from shield plate 90 connect with line from source contact S). 

4. In re claim 5, Werner et al. shows that the shield plate trench 70a & 70b extends 
to a depth that is substantially equal to the body 30 depth (Figure 1 ). It should be noted 
that extending to a depth does not limit the extending element. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Werner et al. 

7. In re claim 6, Werner et al. does not teach that the shield plate trench 70 is at a 
depth between about 50% and about 200% of the depth of the body region 30, 
however, it would have been obvious to one having ordinary skill in the art at the time of 
the invention to do so since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art (In reAller, 105 USPQ 233, 1955). 

8. In re claim 9, Werner et al. does not teach that the gate extends over the 
channel end of the part of the drift region by no more than about 0.4 microns, however, 
it would have been obvious to one having ordinary skill in the art at the time of the 
invention to do so since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art (In re Alter, 105 USPQ 233, 1955). 

9. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Werner 
et al. in view of Kim et al. (US Patent 6,133,116). Werner et al teaches that the first 
conductivity is n-type (for elements 60, 20 and 40) and that the second conductivity type 
is p-type (for element 30). Werner et al. also teaches that the shield plate 90a & 90b 
can be polysilicon (page 3, Line 52). Werner et al. does not teach that the shield plate 
90a & 90b can be p-type doped polysilicon, however, Kim et al. teaches that a shield 
plate can be p-type doped polysilicon. It would have been obvious to one having 
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ordinary skill in the art at the time of the invention to dope the shield plate of Werner et 
al. since it was well known in the art that doping polysilicon significantly decreases 
electrical resistance. 

1 0. Claims 2 - 4 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Werner et al. in view of lijima et al. (JP 60-38877, as cited by Applicant). 

11. In re claim 2, Werner et al. does not teach a conductive shield plate extension 
extending laterally over the first major surface of the drain region from the shield plate 
towards the channel end part of the drain region, however, lijima et al. shows a lateral 
shield plate 8 (Figure 4) which is separated by an insulator 5 from a drain region 1a and 
laterally separated from gate 6. It would have been obvious to one having ordinary skill 
in the art at the time of the invention to combine the shield plates of Werner et al. with 
that of lijima et al. such that a shield plate has a vertical extension and a lateral 
extension since doing so would provide a higher shielding effect. 

12. In re claim 3, Werner et al. does not teach that an insulator extends under both 
the gate and the shield plate extension, however, lijima et al. teaches that a the same 
insulator 5 can be used for isolating both the gate 6 and the shield plate 8 from the 
substrate. It would have been obvious to one having ordinary skill in the art at the time 
of the invention to use the same insulating layer to insulate two adjacent elements 
which need to be isolated since doing so would reduce the number of insulation steps 
during the manufacture of a shielded transistor. 
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1 3. In re claim 4, Werner et al. in view of lijima et al. does not teach that the lateral 
gap between a shield plate extension and a gate is in the range of about 0.05 to about 
0.2 microns, however, it would have been obvious to one having ordinary skill in the art 
at the time of the invention to do so since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art (In re Aller, 105 USPQ 233, 1955). 

14. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Werner 
et al. as applied to claim 1 above, or unpatentable over Werner et al. in view of lijima et 
al. as applied to claim 2 above, or unpatentable over Werner et al. in view of Kim et al. 
as applied to claim 7 above. Werner et al. does not teach that the lateral gap between 
the shield plate trench 70 and the body region 30 is between about 0.5 and about 2 
microns, however, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to do so since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art (In re Aller, 105 USPQ 233, 1955). 

Response to Arguments 

1 5. The arguments presented in view of claim 5 was not found persuasive. Kato 
does show that electrode 21 is physically connected to source 12 (Figure 5). The 
amendment as shown in amended claim 1 recites an electrical connection which Kato 
does not show. A new rejection as made for claim 1 above. 



Application/Control Number: 10/578,286 Page 7 

Art Unit: 2813 

16. Applicant's arguments, see Applicant Remarks, filed January 1 6, 2008, with 
respect to the rejection(s) of claim(s) 7 under 102(b) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Werner et al in view of 
Kim et al. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SUN M. KIM whose telephone number is (571)270- 
1431 . The examiner can normally be reached on Monday - Thursday 10:30 am - 8:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Carl Whitehead Jr./ 

Supervisory Patent Examiner, Art Unit 2813 
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